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(54) STRIATING MACHINE, MACHINING TOOL AND CUTTING METHOD FOR PAD FOR 
SEMICONDUCTOR CHEMICAL MECHANICAL POLISHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a striating (a} 
machine, a machining tool and a cutting method that can 
machine concentric or gridded striations of a proportional 
groove form in a pad for use in semiconductor chemical 
mechanical polishing(CMP), through a proper selection 
of a machining method according to the physical 
properties of the machined material and through chip 
evacuation without electrostatic adhesion. 
SOLUTION: The striating machine for a pad for 
semiconductor CMP has a circular table for fixing with 
auction a urethane foam pad and C-axis- controlled 
about a vertical axis, a gantry column straddling the 
circular table and X-axis-controlled, saddles movable 
along the Y-axis on the gantry column, tool rests Z-axis- 
controlled on the saddles, and a fixed tool (turning, cutting) and a rotary tool unit (milling 
cutter, drill) capable of a tool change on the tool rests. Jets from an ion blow nozzle arranged 
near the tool neutralize, in machining, the static electricity of the pad and chips to facilitate 
chip evacuation. 
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@ K> vmi Blt6(cf4^t § ft /c*£#<i>«i©±JS:£ffift (2 

«$-&fl&tt©R3 iTtsafso wem » f 4tsa or® 

£, Mtefa^u-^^Yiji^ifiKc^tc^WiPlffiK 
*Xg3ft/c2<I©-9- K^i. K*±rZW#lSUC* 

h*ti»«ifla9Hft-r5K«*-*'t. R!»e-£4 

iBBLfcimlB^* K4«3»ai*KJ:-jT:n^. 

SfiSK9®ll»ttlX. ft*W£lDXfc£tf<?lfrfln 
I4ff9Ci*«fftif5i|i»ftCMPj!lPIffl^» F© 
tnfltflQXffiK. 

f £ cfc 5 (c L fcit*5 1 IBDc©*aSf* CMP flDXffl; < -j 

«$-&*«©!»? lft*S£Kt>liWB'-«7 F4t£gOT® 

«M*©?L«:>ta-r * J: 5 «: ft 0 fe Rf — & , fflSER 

£, mii-^y F ±ic? a z\s~)itfmi7-~- -7)1 

£> mffBJ'nxu-;u±4Y#^|6]tc^a!Cc^i!i^Itgic 
tSa§n/cHl©tfF^£ > KlfF^±-CZIi^fpjCc^ 

3JtJa£. h5IBR7 : --^JI/, F HffJn^A. ifF'JU 
*jJ:i>'7]^4-en-e^Ki(4a^«)-r^lB«i^-$ 
£> R|g«l*-f4*iI«|lStJS-raaffi©W^a£. b5IB 



(2) mm 2 0 0 2 - 1 1 6 3 0 
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#Sf"f &<J: 5(C UcC £4^£-r£¥gf*CMPJ)0X 

» F©*iB*Mrtats. 

lWI2*illW8raiB{C»Arj/-^>-9-R 
- * ©@S £ f¥«fr©tg£©8»§4 *>- 

^arif 5 «fc 5 k u/cis*3H 1 7iS3 ©i»rn*> i Etc 
[is*«5] ME2Hir&©B4Exjii2. m-zvizm 

10 Xa-7 FXttfccti^^aWttlXa-y FtfSflftWffefc: 
9»i e>h®fi<D&mxM tt6fiflx&Xttfc<fc o'SJKXH 
«rHWSfc©-C*4»#I 1 XW:2fcK«©¥£ftCM 
PJjDXffl^ F©«flOXH«t„ 

[ tmm 6 ] fluiaii^ra 5 omsmtx^ • i5£x n 

0. ImmftMl. OmmCDil, 39^*53 OgftM 

ssscdseb. •r<i>ft*s2oa7 , isi oa©i5H, Kr 

jStf«#5 5K75M4 5R©«H. 8t»tffl*0|f7iS 
2lt©eH-CJBfi&0fc#-'<-f F*fcttR$i-/W F4 
20 2 <B«±f£ f 9 KSgyiJ o fc^XAT** £ C £ *4$ft 
t*Z*v FJDXffl©^BlJXR. 

[mm 7 3 mamm 5 ©iuia?i7 5 ^ zmx*- 

v Hc««-J-4fe©"C*-9r; 53«Ift*J2 0a7b£4 0 
S©«eH. -r<t>ft*i3OflE7JM4O0t©ISH. ?3M)W 

0. 3mm7!)S2. OmmCffil, {»JffitfOTft#0g7b 
M2S©l5HtC^-^4ffMU > C©m-W7)4RS 

OmmTiMl 0mmtttaW< £fc-^6filfiS5tl 
SC£41$m£-r-5^7 YmxmvyvJXiJv*. 
30 B?IBIfl*iH5 0ffria^&Wft]Iar.- ? h 

tC»lfri.*>©-C&^T, Fy;ua*J0. 5mmrtM 

1. 5mm©i|, F •JJl'S? 2 0mmft3l3 Ornrn© 
iSH. WJJ»tt2^fe. toChft 1S7!»S1 0gcD|5H > 
F >; ;b#ft©W2J©SI3#W:^ s» ^r-z^cD^iiX F b- 
F F ';;ur*o-ca.-3 Fy*5fcMK*-tfjb«©tti>Rji 

5 5 mn%. 6 5 &<d& o f y )ift$&icmm 

*/cW^ttF';Jl/a- y F-C«ffl-TSC£41$®£^.S 
[»3»S9] ^-^XCC^^-tt/c^^CMPttl 

40 xffl/^ \ricMm*mwx?z>t l cf&b, wmiczvm 

*«ffJlH©3J*)tt«*>6S«i £ ^tCKlHiSti TbuIB 

itsfiftCMPaiiiA"; y=commxm. 
[ftwvutotmw] 

[000 1] 

[»98©«r*Bttl5»»] *mwcu?i&x 

(Chanical -Mechanical Polishing) lA-;p(c^S 

50 ffllAKtfttBUJm^&fcH-r 4 *>©•?**. 
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[0002] 

. t©jWfi»-C**). »©^i^fiU»JBtK©*j8gfeS 10 
i>fe©#s#&e>;frc (,»•&. 

[0003] c cr^»©i§!^nttxi«i«Btt©ai« 

fti(HCOC>-ClttWf4. 02 1 (a) «. r?., F©«& 

v$> ^zmwmcBi&LtcMffi<D±wm. ( b ) am 

(DWimmv$>2> a RS©ita«2 50mm7bSl 00 0 
mm©l5fflr* m<D f 9 3S $ffiftt©Jlf*m ( b ) 

icm^ti>mvhh. m2 2 (a) ». ssg^cc^ 

fiSUfciffl^©±ffi0, (b) ««©»rH0r*S. Rg 
©iIS«2 5 OmmftMl 0 0 0 mm©t5H-C#> 9$© 
t^^, »^tt©ftttW« (b) KH^l/f -SilOr* 20 

a. 

[ 0 0 0 4 ] ft*, |Bj>l>Rl#©?ft©»I«. tg22©t£t& 

atoi^cc* -> r 9 f =&ax o Fm -siaiEffiS 
$©t , 9*#fattg- 3 -c{iH&©u $©ass 

/rax-r-s. c©«fc^fe«*S4ffli^»^«. ifi^ja^ 

F*^-«c*-C0|£ii«LhKH5£-J-iCi« 
[0005]Jfc, *«Btt©8l©aiI*f 30 

[0 006] 

*k *» (, > r fcfie*©iafflftix«r * s ffiss^ -? ~ 
ta^. aw ^h*^-*- stents 

&&miJfc&fr?WJOfcS. ll^'Jl/f^, FX© 

*»ix-r5Nf(csee44i;. -ttim&<Dmmzmx? 

[0007]$fc, »»->U*>^» F±Kj»*flII-r 

ttT*r> fc o r £©r^§JT*^tJraxxji£jSiR-c* 
*a*a©M#*< . wwiiji©wg»*#SHS-c&i> 

4l>5MH*W-r4. *fc. iaJB©ftIX«©J&£tt&li 
%»»Jtti 0Tl»4©rtoI«£»#»*K«toS3fi. 50 



#132 0 02 - 1 1 6 3 0 
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Tz®mmm*m®v\s2 >^9 t^m-t^mm 

tit*. *©#. miM<t<DWoi?iz-ic£<<D{mi& 

fc. tftffl«©it3iif— ^i/ • msf-'-^-cttttafiftA 
{c*fr*j5sais*s»< . *©tttt©fc*>«ci«a{tr* 

[ooo8]*fc, mmoywmmft+yim-cfo&tc 
©ejfi«{cj:5»arc»aE©v^^xsa*o. ©tK© 

W#X Jl^MilMliffifc «fc tfJJDX 2 nfc?i©43^«|| 
S©ffiT. jt#tt©$Se*ffiT3ttS£<f»5raH&W 

ra. ttc, miMft&fel »<» F-c&&;fc©e£ 

3tE©JJ5t©**©i8flffl^-f K «7 7-fX#9*, 5a: 

awffl f *Ti*«©ft±*»») wwt^ti> 1 1> ^ 
raasw-ra. 

[0 009] $«W«SE*©iaffl]»X«««:ffl^-C^?a 

•}u*>/"?9 FijjDi-rait^tcfife-f swa©wa«:« 

*&Stlfcfc©T*»», *©BW£*&<!:Catt. UK 

t>-«ft«5l*rwif4«i«t«»-c. ftmsjctt 

&Mm.V$m U«*©lSStt*|fll±3 € . BiliTftJlOX* 
If F ;i©BiiCc JiDff-jT, mxMt® 0 }ft^B#©^ii; 

KLT^ C©^>h 11^3 7 A©e-A±(CHF*3££« 

hcDm&mmwommxmm i mmvxDmmx 

ffl30»i*«Wt. t»rti*>©5a»*asa5{5Itti 
l/. fEic^rtx^CTJtJafc F 'J -ib J.- v h -WBr^- 
» F**SE»Lr«g|©^aMttSf J feftSci«:*a. 

[ooio] *©e«. »u^>a-, ptcjun^ 

RttXtt»«ett©SlttII©iBR*«iI1fi-c**). JJllXtt: 

aL/c#»©«jnx3gi»*ffli>4 c i ccj: o ^t^Ai 

X©fil8{>*>6»to») *-Ci^— CiEMa:aiJniX3&imfl6T?* 
a. mtiaX<D%7Ltc>iv F«r, Rf— ^±"CRf- 
^l/*HR3-eT«jRX^*Z*|fil(caioTBfje©R« 
ttK«Brrt4©-CXgJS«*J?Itfi4ttofc. 

wr^*j©ao«»)i&*4tf 5©ria«ffi8l!W/h3 < r 
fc*nx««*»i£i»*nn»*iiia'r * c «to 

[0 0 1 1 ] ttlXffl^^-9 Y-Chm?7 4 
xa^9 hiK'JAai, htt»«6"e3i»W»)ffWpI 
t6-C*0 . JSBiJjLi 9 H4»33-C4Al>««#- h V 9 ^ 
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©•Y*>ft. *v \--<DMxm<<c?k$%-cxmnzi*x® 

»*ffl*lft>, toXffig£toXfi££ftfi±3tt4C<!:# 
"C*4. *fc. mm'Uh. ®7v JZt>vZ, ft* 
wm F 'J ;u©*h*n©535t«tt*l6ffi'> u * v K 

[0 0 12] 

[f$gift&?&f 4/c©©3M3] ±§Bgwfti*i!c-f 4/c© 
Ktcisit© z wig o rse^iifitcn* sfifc*a»p<&i a 

©±Ja^ffl{c«{3^-<c«tt©«5 Iftft^R l«E/< 9 
Ft««orWir5*¥©l»liHR*RW-cmaR3l 

(c^fiiDftgiclSg? hit 2 fflotf F;P<b , m- F ;kh"C 
ZH#A(c|ltt(c9ttini«:|yi3ti2l>«e< 20 
IlKXJIftffrfrtClEX^ftiSaUe^Si. mifBR 
r-^U, ^>F'Jf37A, 2ffl©-tf-K;l>*5j:Uf2<I 

©Tj^i^n^n^ttaaftft-rsiBtt*-* i. & 

[0013] c 1 ©HW«:J:ti«. ¥«f*CM 
papiffl©^? F©fWKni*««. tttHtt#«&t&© 30 
rn^-^;i/±tcHie-r5fcft©!»»fflfi%fllil. if© 
WtcjS DSBW^SC* ^fc« 7 5 ^SC©i»r*i©«fl8 

^ti^YHMWsti* 2*«©? F^i> ^-n-en©-^ 
FiKc-tti-enzwiwiaishs ssxji 

Sfcttlll6X&:z- v hfcSiJiS&KRWfcfc©?* 
.«W±"CW(H|-C*S4)©-C**. 

[o 0 1 4 ] *fc. ii*92 o^wtt. friaHSx^x 40 
&msmii£XM : o>£{%frZ7)focmixmi>-< ? fso' 

aj-r *^-c<c 0 urn^tc «t o x hmo-k^u 
*t«cw#"j-*w»*»iirr4fe©-c*s. c©ii*ii2 

©ISWCfcfitf. W»^tt»4©iWBlHinxe©<W»©Sfl» 

ma*. -f*>^o-iBi*ffl(,»rxji©ifi<-c-''«» f 
sy«j»«:?»« ofct*mmft*fa$-tf 6 c i cc j: y) m& 



ftffl 2 0 02-1 1630 
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[0 0 1 5 ] */c. W*«3©»W*. ^gftCMPfll] 

itc<siurr4><» F©«jDi^«r*^r. ^» f 
i. F«:fflia©zttia*J-Cia(ET»HfiKtt*3<afc 
*2 *^*©±«fefeffi«:« «Hj-ft ffitt ©R5 Ift ft* R 
F%tMH/T«3»r 4*¥©»»ifflR*KW 

•cfi?iiB%?i^ftB5iB*^*'i:4A©?uciia-r 4 <* *> cca 

UcRf—^i. ifflfBRf— ^(BC^CfKAlXli 
fcB b (4S^©-T SiBSfttSffi £ . HlTIB^ vFitcfoXU 

Wc^Fyfa^Ai, frlBi'axu-Jl'±ftY$4 

^[6jtc#tt(c^«!)ni«feictsa$ nfc 1 n©-y- v^t . g 
> h ';jfj3 7A, -9- F^fcicxTj^ft^-n-en^Kifi 

KffiHSPUB^. imHSI*X«ffirffiBISIJl©iS8 

^^tftwrfriB^ FRc«ij»{cSM8ofc»*» 

ft*fPT4^*>ft^T4^ai. -f^>fti«UlT6 
yX;uift#<^. -f^>ift{c^mft"iW-r4E^i!S<!: 
O * /cotIBRt- - ?MU©*2 *i**2a!R5 l«tc 

ftH'Cffltt, Si8S^©iNB«ttJX. 7^ 

&W»DXfccfct>'«mXfttT 5RK»flKWC«fc 0 

*4„ 

[0016] ccotmms (D&witxtn*. nxm 1 it 

It b Ytt* F ;P i Z «?J!ft#*i— * 0 , *©fc«>I 
*©3»?±ffi*©^-C^F^4j4i36i*536ifllX*5S»Ji8 

sijs; fcti? 7 ^^©^-rn^^c^snri^ts 

^ti*ffl«*Wfc L/c*|6B^©iMB«ftiX««r 
4. W»%»l»-r.4-/*>^o-«S489!Wr(,» 
4©T?ftBUtt©|fiii:35JaBR-C* 4. 
[0 0 1 7 ] *fc. B|3j5«4©»Wtt. fT8B»ffiM9Ptt 

afc^A x */- -9-Ka -cigtt*" ^©@Ki fHbft 
^©^JSft a/- > D-mmxir *> ck 5 {c b tc $><DXb 
4. C©»*3B4©|6M«:«t*i«. 1 7)SHI$q| 

3 (dBtt©H«3bHKttiHgpS«(c J: "3 *- *<D®mm 
«4a^©, iio, «jj&*> i^.*u$ij{aiftff-pri>4© 

6nfcfc©ift4*sfflj^K:j:ortt^— jr^u-^a-c* 

-* ft*lWT4C<i:fcpItl : C*f) < 3Xh«fCfeflSJ)tt 
»^*J*4. 

[0018] as/c. M«qi5©fti»«. MIB?J%#©lHl 

xa- y himifflnfcmihhm<m%xMim»i 

X*X«te<fcomXAftRW4 4>©-C*4. C©IS* 

4[ai$KXAi{c-en-en©i5i$sXA^-7 htcusbsuft 

#T 4^ 7 v 4 X •> ^ $ fcB F y A ftK# L//cXAi 

-•^h-c*4„ •en-enaioriiiK^wr4c<bt 



[0019] £tc§mm6omjm. m&mmsom 
mmiM •@j£ijubTi&rrafc©-caa. ®j) 

<D7)ftBV&, JimVO. ImmMl. 0mm©fl5 

b. j)tyiPi&3 5m<omm, -r<c>n#2o 
S7^Mioa©«EH. mmiftws smnmi 5 s©tu 

B. tiiatfft^0K^2S©lliBH'CJf^U/c#-^W 

CM Pftilffl^ » K©t4Brj**HW©«tt«:* > i-3< tt»J 
±©ISS£8?iK U $^tt D D D fl©,6-Ci$jS£g©it|i,>»DX 

[0020] Ifc, »Sl8B70l6i»tt. »*a5{Ciett 

T» 3J»ftj5i2 0fi71S4 0ft©IBH. -T<(,>##3 0 
K7!>M4 0g©«5B. 2je**0. 3mmflM2. Omm 
©IBB. WffiW^ft#0ffi7JM2a©«H«:#-gi?J* 

vZZXMMlcmt'yZ-l . OmmMlOmmTlia 
'}>t£ < £ fc-tfrfefcflWES ft*'* 9 FJJDXffl©? 7 ^ X 

c©is^ii7©^ifi{c<fcn« t i»5jtii5 
kieis©^!*^ v v ictmt my 
<oii9cMvi&9fei,itb<ovjb&. *m&cMpmxm 
'<» vz$Em?z®-&<D7)!mmz. m-mmzmx 

[o 02 1 ] *fc. tmmsvmmt. itrem^so 

Birteftattflnia^ Kc^#-r-54>©-C$)oT. f y 
;MI#0. 5mmMl. 5mm©«B, Fy;l-6i*2 
0mm7133 0mm©«H. W73^!«2^. fcCtlfl 1 
JSTi^ 1 0 S©I5B- K «; ^^©^©aWHJ/t ? * 
f— '<©&l>* l-U-l- F'JW*-3Tl-5F'J;l4a 
K*tf;l/»©ft(,»R||ft#5 5JKftM6 5gO*,fc F 

•;^5te«K^«nittx»^tt f y;i^- ^ h-cffiffl-r 

aj^KLfcfc©?**. c©l»3j8l8©»JB«:«fc*i 
«. B«]H5fClBtt©iai6XRai7 hCCftiTfS Fy 
A-©JBtR*«fj£t,fcfc©r*5. **ftCMPaiIffl/< 

» FK^awMxr Fyji^sMitctitfLtuc 

[ 0 0 2 2 ] *fc. n$89©&9!tt. f — ^±(c» 

»3 wcfiftcM ptaxm** y ^^mm^mmxt 
£ £ iccoiws i?cm&>i v mvxmicttm-rztyM 

^SSiSt*-**)©-?*.*). C©I|3j<59©l6BJfcJ:ti 



(5) 4$PB2 0 0 2 - 1 1 6 3 0 

8 

«. ¥zl?<*CMPJjOXffi;<7 F©WlflDXB$©«?i£&ft 

mc %x x bmott mst? zm\mx-m-c 

14© -i * > jlsT r fci!>&a c?ttl< j^cc >©-cfiiE 
[002 3] 

io [^©xtkaim] *%,mt%z*mwcMY>m.m 

(a) #> h (Xtt) 

(^) *a*b-;i/±&cRW/c2^©-y-F;u (Yl, 
Y2») 

(-) ■&b<o j *Y>\>zi\*tii l tmitcji®i3 (z i. z 
214) 

a 

20 M^ttlX^JC, 

(^) &nvj±RH *>7n-mm 

( h) S^IA (16911* • rtv mVtXSk) 
{*) @i|gX*a-7 F (17 7-/Xlft, F'J-il/) 

9©«B*fflini/-c«effl-r4c £«cj: o^MwtcMPja 

Xffl^ ? F©»XHS, *Itt**i-Jifil±r4. 
[0024] ^{C^tMB«^««©«teR«:o(,»-C*l* 
0ffliCfc£-^t|^Bj-r^ o 0i ( a ) , (b). (c) 

\mmmxmKtewm&*m\jx\.>*. mi (a) , 

(b) . (c) tc*il»r. CWW6P3h5*¥aRf— 
30 ^;H, F3{c«i7 0Xi^-;uraM?n/cte&© 

4B*i*¥ft»l//-f F5A. 5Brirt 

FJU 8 A , 8 B iftaK^KiWffiKjRrt-r * 

*¥&»2^-YF9A, 9 B£-en-en?rYfAfiiis)-r? > 

»2^'-l' KtWftiaCUl 0, 1 43W^Stl-Cl»4. 
•^F;U8A, 8B©*n-etltCRW6nfc3CJ!ft#18. 
1 9%Z#*filKtai;ttl 2A. 1 2 B-ClBto-r-5*- 
f 1 3 A, 13 B*JRW6ftTt,>«. 
40 [002 5] (-f) Rt— ^ (CIA) 

H2«Rf— ^;H, ^■>y>y2©Wffi. Rf— ^ 
1 ©WttaKRC/R^-^A- 1 ©±ffltC*«ftCMPftlI 
tC&fflf 326*5$ K l 5*K?ITS/cJs!)©fi 
E^^ffl©f-^~>3>7'a'7 2 5©ieB0. 03WRf- 

-^n«c«isij©L-cfi[S*ftaaiwi//cfi. awni 
ijjcr^-^u i ©«nBo&a*ffla^«)-r5@5e8P^ 

f - 1 (c^iJRS ttfc2S©«S§*7lvf ¥ffil2> 0 5 
ttRf— ©®*tS«l 6-C, &ftl<5 Is y F 
50 1 5£Kffla>e>©ia?l;fr&i5j-{CU 3&io±ffl©jtJ)PX 



(6) 

9 

m>f&](cti* 9 tc&wKommtnm 

[0 02 6] 02Cttel>T. atS^USO^? F 1 54 

'C^ l 7 ©±aJSffii*J5 y ^ic*fr < »# . • -e©? ^ 
>^ai 7 arxiten— *{cH3E3*iti»*. 
't* 1 7 ». Rr-^b i <m&t%m<omt\*wbx 

'PU fc«XC±g|5©tt3 3 3 t TSfl©$li£ 3 4 <DB 10 

a • -fa • »fi«#a5?3*v^5*>$ r 2 cc$/?x3ft-c 

te9, tt^r>s?>ytt'<» F3tcH£34vci»&. 
f-^tt 1 7 (^TWastc£*8ftttftft* 3 fttte "3 , 1 

a. 2 2 , 23 te^o'-^u h 2 4#h 

F 3 KftWfc:/n 9 2 5 £ tfiffitp^ l 7 ©TSfti© 
M». S 3 b (CR* 0 fcX*. 2 6 TSfif 3 ft •£# ? 7" >; 
>^2 7, *-*2 83m§£3ftTt,>5. 20 
[0 02 7] EI3(Cfct,»-C. Rf--^;H«Ctt*iJ»{C 
J:0 9f5£©fita«:ftflESiaL%tfo-C, «fl[]X4-f &ifu 

2fMittl 7tcBJ£3ftTBfcTSR1R3 0±©£ffi?- 
3 l*l3EOfc-fe>-9-3 2rffiB*ttm-r* C02# 
Ml] . 5«Btt©*ffli*»IX©^Kttfc>1f3 2©IH 

gr@^LT»I-r^„ (4IifW3 8tlt, Rr 
-rffo l ©Tffi«:{4g^feffi©7--M-7 ! v:{tt©^'^ 3 
5«tHU(ytidl(CK». t-^3±K5aBKf— /<«3 30 

£* h >aW*»2E5^U < ttttE3C*fctt«H«©C» 
1*ftTfc&(,». (MHjeaPttttf— ><*3 6©<£fflttl® 
S3 n*C>. iJ-VvtiJ v V ') sVZi&m bX 4 5 flt 

«T©»«Ho*-r* c i infer**. 

[002 8] 04 (a) MtRf— ^*©±fflH, (b) 

» (a) ©A-AaMffffiH-cas. 04&ctet,>-t. n? 

i»*ffll#Htfft*. Rf—^;b 1 {Cttifffi* 

1 7 i&a-f s^fiw^oiTv: i ajwisawefn: 

+3MMXII1 7©«fotftl 7b*>/5fl«;&|6jNB 

ft5H£«?l#jW£Tr4©-c. fl*©«8K:{>3$0< 
ft9lft*R4£94M>M©3KHII 1 b WffliJ©2§ffl$ 1 
c J: 0E< ttX3h?l>*. iR«UftlX(c J: <0 
isWSCijS*"C*4. 04 (a) K^fRf-^HO 

K»W. Cft4MM*©j9iIiftl b, lcTttA/Cl* 

S. ft#ffi«l 6«a©±ffil e-CXA&tl*. 50 
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[0 0 2 9 ] B5CC»*ffl1Rl 6*j*l/CC».&. (a) 

w_bBHia. (b) \mwmxbz,. (cxtmraRi 

6 ©SB#ffi*0. ( d ) » ( c ) ©XSP©ffi^0, 
(e) tt (d) OAA8fItAlt*6. H5tC*H,> 

r. ft*n«i 6©±ffltc«$^cjjni3ft/cft3l7u 

6 aKft3l3ftTa^3ftS#£?S9U#>>''5y F 1 5tt 

wc» f i 5*Hjrr aaattfitftT^-siiMM 

tt©W89 U * »< s> K**WWHK35»©Jil»)*iaucffi 
BTti*»*o«aa<P©ftix*ir*ai,». 
[0 0 3 0 ] ^cr^u^^^n 5 4-e©wis 

*6^ftl»*T«?IHSr*4iatiiHEl 6ft«ffl 
*l/<i-5-C^-tc»?|?tl 6a*JRW6n-CI,>*. ft 

sweet ij#8?s?u* f 1 5#>»&i,fct,»fta# 

W*ltf©>f» K»3t«lKAti3BeSti*. '<» F© 
4mm©J»^»?tatt2mm<6l>-C*S. 

ft»iisi 6<D±micimm?z>m\Ri 6a*oft? 

^il«l 6 b3WSiJR3*l»5l**^fcl/Tl>4. *fc 
ft*ffi«l 6©±ffiK»r3E©ta[a«:3r3efflHftc0'i>R© 

«KXftttffli«©atfaii 6cj&jftw6nTi>*. «r 
k « . 0^ l r i » & t » i 6 ©frSfia^c f y 

[0 0 3 1 ] (Q) ^/>F 'Jl3?A (XW) 
06 (a) «tf*©Rf— 1 %mA,X"<i> F±KR 
WfcHtt©» 1 *V F 5 A . 5 B (c£rt3 ft 
^>F'Jf37Al l©Effi0> (b) tt#>F»;j& 
3 7A©ffiiJffl0"C*)?»„ 07 (a) «^F'Jf37A 
*X*#fl**rt-rS-#©»l#-/ F5A. 5Bi# 
ffJfflI3ft^>->Pt©fti;W6 A, 6 B©Ea4^T¥ffi 
0, (b) «— *f©*aCl*8A, 6B*-*©^h4 

3 -caisMflrr z&mmvmsmxiib 

[0 0 3 2 ] 06 (a) {Cfel>T. Sn? A 4 A, £n 
7A4Bi^n^U-;U7 i-Ct»fiS3ftS#>h >;»3 

IB. -^-7 F3©**8teHcKWfcH7-- 
©J4WKC^ ? F3±(cWIC-*0» 1 //-f F5 At?H 
fl3h5fi37A4Ai, F5B-CSgrt 
3 ft S £ a 5 A 4 B i © M (c fft R 3 ft i> if o % V - ;U 7 
£-C®f£3ftTl>6„ 06 (b) ©fJffl0CCteU-C. ^* 
>hVf35Al 1«, -*f©&l#-f F5A. 5 BtC 
3Krt 3 ft R f - ^Jl/, 1 ±4 Xlii^l&Kt^fti Plffir* €. . 
ate. #>MJff535;Al lB?§«*/cB»tir-^ 

[0 0 3 3 ] 07 (a) «#> F A©Xffc#-( 

f©±b50. ( b ) ttximm&zjntxmoftffimx 

07 (a) (b) F3X©^1 
■i F 5 A . 5BK:WK:RW6ftft:ftt;f*6Ai^-;U 
h3 9ARO*ftGl46B£*-^^^ f-3 9BitC 
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J:9 . ^>K';ffj37Al IB, *-£4 OtclHfSft 
tc7-V4 lfr6-ft©fti;fl&6 A, 6B&C*-it3ft 
fc?- V 4 2 A. 4 2 B#-#©^;l/ F 4 3 &ftL~Cti 
-fKa— 54 5A. 4 5B, 4 6 rSgyjfglllSftlslJWi] 

«. *n-eti©*»DtttciUsi/fc»iiffl©-t-f*isjw«i 

[0 034] *a*U-;ldbKRtffc2S&©-y- 
(Y 1, Y2W) 

06 (a)K. ^nXU-;U7©iEffi-C*-3-CZI* • X 10 
Wca^T5YW^[6](c-it©^2 *V F*#flil/aR 

rt s ti* tnen©ffin*s* - if r » s ft s 2 mmov 

K;U©iEan0*^$ft-Ct>-5. 08 (a) B. 06 
(a) ©1fK;U8A, 8 B©TfflKRW£>ft-Cb*J. V 
VhZ&nti&ZiM F9A. 9Bi, 1fF;U8A4 

W*T4tat;tti 4Ri^F;u8 B£ggiST6ftc;$iH 

0©ie§5:^K^8 A, 8 B&K^LtW jEffi0-C 
**. 08 (b) B, ftDlAl 0*Ktt?*YlMffllflP 
ffl* - Jr 4 7 £ ft D$A 1 4 S Y 2 $*»«©* 

-*4 8K&££2gg|W©±ffi0r&£. 20 
[0035] 08 (a) (b)KM>t, *axu-;U 

7 ©fflijffi 7 a (CIS 2 #4 F 9 A , 9 B j&hRtOCRW 6 ft 
"CHS. -^KA8A, 8B©*ft*ft©TffifcRtffc4 

ffl© y -TI4S4 9 H A^YM^AoVtt^Hirt-r 
BD<ffllffl7 a(CI^2^ F9 A. QBiWfJC 
ftttllO. 14#RW6ft. *ft*ft©*-* (Yl 
M) 4 7£*-£ (Y2«) 4 8-CS|g|B»3ftS. ^ 
ft*h©B<itt*ft*ft©fct;||l 0. 14£«£L* 
ft-?ft©-y K;l/TfflKl5E<Sft**?» F5 0, 5 1KJ; 
•) ffiWiK Y 1 fWW». Y 2 WWfaWiff fcft 5. 12^^ 30 
F9A, 9 B^r±tiiL-rt,^©-C1f KJU8 A, 8 BtfT 
8>l/fctr»J:9IW»3ft*. Wfc. 1fF*±ICRt*6ti* 
JJftfiU, 1 9tCRB*S?J»©«JWiRtrS<b* 

b. -y- h*;u8 Ai-y- fjus B©i>-fft©— 3©-y- f^# 

IBS&3ft-2>„ 

[0 0 3 6 ] SfflE2^©-y h*;U8 A, 8BI1 ^DX 
U-;U7©|5FH!WHoK3ff2#>f F9A, 9B££fflKt, 
TRW 6ft-a>*#. CftfCKSSft-T-y- K;l/C<h{C«iJ 

*<-**!»IWiiK:fli!*%ai!niUcRwrfcHi>. 73^ 40 

c© i 5 fcfltafci-j- 4 c i h nm?**. 

[0037] (~) 2ES©-y k ^-eft-en tcR»fcj!j!» 

#(Z1. Z2#) 

06 (a)K, VUXV-bKDmmi aiC^-y- K;U8 
AKft^ftl 84. £•? K;U8 BKSgsglfcl 9#0 
*3ftn>*. 09 (a) B. 3g«^*<R.«U8-C*LA: 
SSfWCIIl, ( b ) MIHTftS. 0 1 0«. 

JM^icmy^^^xM^, 01 1 bjj^k f y^a 

F*RWfc«£. 01 2B. JJ»#tCttfllj3Li 9 F 50 
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£RWfci#£©ffliJIi0-C*S. @«SI*i- t» F 5 7 4 
!£XR6 9£££©3gia£{CRW.&iS£ 1 ££©;91JJ 
SicmWi a Hffl ©XJI£RW/c 0 . @<EIft 
a-y F 5 7r-#(cil:7 54**7*8 1 *. flfcSK 
Fy*8 7*RW4CifeT*S. 09 (a)B. 
F;l/ 8 B ifgffl^-C^-TSJI^^ 1 9 £©ffflKRW6ft 

?Z>^ft<Di3A F5 2B, 4ffl©y-7#S5 3BteJ; 

^^©^ofit^ft^^jAa^iijffli-ri)*-^ 1 3 
Biftowi 2 B©ieg0-r*s. 

[0 03 8 ] 09 (a) KfcHT. 7J1*S 1 9B. Eft 
■&1 9©TfflK*ft<tft2ffl©«;-r«S5 3B. 5 3 
BteiO'ftGtt (Z 1*4) 1 2B£flt6r*iK-;U*9 
F 5 5 B#@£3ftTt,>6„ — #©#4 F U-;U5 2 B 
»£-y-F;I/8BK:WT(C@S3ftrV>-S. £?»&19 
©Z#ft©{ig»*-rS*-* 1 3 Bi3g«#©»tt 
B#(C3^|/-?7>X444— *f©^7>-y-5 6 B#-y-F^ 
8B©±$KRW6ft. JJ!»#©«»€)*>r«a©m>tt 

[ 0 0 3 9 ] ?3^©{£g&©B. ^>h'J$37All 
##l#-fK5A. 5BTXtt#ftKC, £-y-F;U8B# 
JS22/V F9 A, 9BKJ:SiKffiKt6i£&Ylft£|6jK, 
£30^1 9tiM7>f5 6B. 5 6B£¥86l/OoZ 
ffc£fatt#»j*SiJffliLt:. fi^jaei 9^UnxM*«cfi 
g&©Jg£T&C£KJ:^Tftft&„ 010. 01 IK 
^•TfiTJftfil 9 KB, BCXJl©B1BktfMIP^& 
HiSI^ar. 9 F 5 7 fcctO'^^Wftll^- 9 F 6 5 *J 

««3ft-ci>*. SSStto^Jnx©^^ m^^^x 
mi/. *>Fy^37Ai ioxwMi£tp»8B 

© Y NM i © Z WyPttriWWH K(4B^© 

^.tt\ : )V8B<DYmmis-cxmcm*)^x6. 01 
oiii75^*^, 01 i»Fy;p*«»i//c^* 

WlWIi- f F 6 5 *BafbfcW*7nl/T:c>S. 
[ 0 0 4 0 ] 0 1 2 (CSrt?]W 1 9 KB> «e8W# 
3^1*5 8©/W F*fctt£*JIJI7 4*J««3ft|5|iC» 
R©«*niKf^3ft^ 0 *'>hyB3 7 Al 1 CDXfft 
S-y F;U8 B©Yfj|^«iiS7)fJ^ 1 9©Ztt 
^ttriftM^KfiiaSMOl/. »DX7-a^5AKge^R 
f— 1 ^CliEIfES-B-, 7J$fe4Zf4^K)-C^jAa?r 

^a^ 0 «ta^u*w< 9 FKR^at^irax-r-sti^, 

3g^©Y«^isi©fiiaK j: *)gE»-r a c i s 0 
[0041] cft*r&flB35!fte 1 9©^Koc^rsi 
B^o-ct/c*!. «MJi«r&i 8©«BSfc0«-c**)Siiw 

&£B8T£. ft*©3g»& 18. 1 9©0"fft^-*K 
miXM;3-~ 9 F 5 7 flKT KilHW©HSEXM6 
9. 7 4^»-r-5Ci*i-C#S. IoIIeX* a- 9 F i 
0"Cli})|7 5-/Xffl*y5r8 14. ^MTfflKB F 'J A 
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8 2 4**i«UM§X&± LZmmtZC tifiVitt. 

u>. mittvm&'tuitytv Fi 5«, ifeawr* 
own • mm • ■ momtmrnxb o m\ 

mm-cz zz^rnxmrnimmshx^z. x 

H. Yl. Y2©&$li, Zl, Z 2<D&m<D&&ifclt>K. 
>)-7*:-ZZ®m?ZCtWaJ®-Ci>Z. <)-7*~ 10 

©— l©fa±#0ft£. 

&mv$y^v f i soMmmxmmt&zcm* x 
Yd - z«*ffliBW»-rs j e--*{*affi*(iw»Br 

ftii*. j£9#5f§<&3ft, *HBEM©l5IJII{bfcJ!iai7n 
fcfi£t»f¥**i S |M b 3 ft S . $ fc$ffi3r«g 

[0 04 3] HI 3tt*&WKffi*&ffi$'u*>A» K 
flHf JflXAttK: StfiiMffl&a&Stil U /ctl£©i|iij®l& * 

tittlOl «>6»ffi«l8PSS 1 0 2KA;£>3ftS„ f 5 - 
f tt 1 0 3 U T r - * iStfSB 1 0 4 30 

«cs*&fts. fatJg^*JA*«ft*i-f>*7*-x 

1 0 5*^Utol:7a^A©xgJBfcfti»8Bte3ftfc 
^-fCCJ^Rf- y;KCW) 10 6, til>VVMzi 
7A (XU) 10 7, th'JKYli) 10 8- (Y2 
fill) 110, 3J!gj# (Z 114) 109- (Z2H) 1 1 

i. 77^x»^ (go i i6, Fi>;u (so i 

1 7 ©&«»©•*-#*- *M l 7bMM8 teiO'WR/rl 
A (IBtt) 1 1 8«aJ3ft5. ^LTfMfflJ©-?-** 
- * fcfc >) ft it tcx. > a - g EMggtf N C »»c 1 

o 2 tc7 w - k^- 9 * 3fts, mawwE)*-**- * 40 

©*iJ$&igi|^B$(ci^i'3>7'n7 2 5, Wr--?)^ 
©tMHJ£8W*3 8. -/*>^o-«Bl 14, ftftia 
JRggl 1 5 fcttft%Blttf 
[0044] *»MCC^SiNeSI»IIS*S©$iJ«iP?:®[«l*i| 

[ o o 4 5 ] m 1 4 \>zy->ry-vm®<D-7v •> tmrnv so 
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s. tw^*i2 l^iagj**^-*, /rax^-* 

*^-^>D-@8SS|51 2 2KA*U iW-SttXliff 

-tUt^-trs?*- ? hi>;u-4TfllfiS3ft-5^- 
^•MfrflapfiglPl 2 3©m*r}g^3ftfc«)^©^7 
CT4{Ci>:©IMtf ! -$*J/-y>^f t -d»ffl*»l 2 4 
*» 6 RtoRttif , *S Sttt?t^©JJDXig£#ffl 3 ft-S. 

?M$3ft£*-£«^i/x*-*r&o{ag&», so 

• WDii*©IMMB*-* 12 5, SiiXAIgiiffl*- 

* 1 2 6. ^XJUMWfltf* F^ 1 2 7 

AS 1 2 8 \mtt>-<%)l 1 2 1 reSJI^Sft-S. 

[0 04 6] (^) aF«Kijfcffl^*>^n-iai 
ists^ u * >a f ittBHtttr-r a £ ismcc j: -> x%m 
lsWSMfi* v F tctf * 0x7 ^"a -©*r«gf|^^®? I 
"^Uf >©^«^Jttft-C*S©-C8iJ(C=»tat 

s nx*mnm<D®M nz® -> x t > * . asiiwfiw-r 

6#SSt©SE©i/^;l/«^Ul5f©l5t» • SIS • »DX^ 
• a*j©fifiK^fc <t o k«« ^ a*? < , jnxB$© 
^ft^-stc t r^-r 5 c i ^fiffitc uxtpmiom 
*>*tiWJ#K*#T4J:5fc-ra. tfc. ^x 
*©<£^oc ;w h%3BBLrH^tc^*©iii*Jin:r 
^li^cfe, W»©»4fflff{c^«:tfifflffl©-f*>* 
yX;b7 6*>6«ai3tf, «SiJWCcWt&tffi^3-tiSct 

[0 04 7] 01 5 (a) (*, IA*;U^7 1 KHSS 
ft/c^iJffl©^?3X^ 7 4 ©ffliJffl(C y XjP 7 6 ^rffiU/c 
-f^-y^a-gll 1 4©Effl0, (b) «, X**;u 
^7 lrtCC^>^u-i>8Hiffl©i£ffl7C7 1 aitttt^ 
?IIJI7 4©30jt*fi|{C>BfflP*»C'tfcI**;l'y7 1 
©WJffiB, (c)B. ?J5fe*|Sl3i>6©ta0t?a^jK^?L 
l/fcP«an*^r (a) ©TfflH-C**. El 5 (a) 

(b) KteOT, *^Ji»6l 8{cax#3ft?>I*t>;U^ 
7 1 h v'Jl 2M?--rt7?is*.7 3Xtim&k 

A3ftS. ^XR7 4ttffiB7 1 bteJ:0'7 1 ctc^ 
»Lr*rt3ftr«. ff3^7 5-CH5E3ftS. 

[0048] XA©ffl(E^ 6« v X;U 7 6 T * 
tB3#S„ tegiJffl©^3t)I*7 4 ©W^tt, X**;U^ 
7 1 K^Rl/A:^? 1 a*>6*- h 'J »i?7 2K9RI/ 
/c5a:7 2 a*aoT33fc7 4a©^{Ci*tt-J-SJ:9j* 
B*RW4Cifer*4. ^Ur-f^>4«m3-tf5fc 
»«cyX;W7 6. ft7 2aKH5*l/&l>Ea2»8£ilS 

«ALTte< fc©r*4„ **TE^^^4^gtc« 

ua©Etf**>*£*{>©-e*4. 

[ 0 0 4 9 ] H 1 5 ( c ) «. HHiJffl©^XR7 4© 
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vm t vrnvmcwmm # t 5©ti<7c*K, «m 

□ 7 2 aMmWtiiZtcab'Kl 2 b *ti- Y >j v VI 2 

* 8 2 -cDni-r 5 / 7 6 r-r * > 7 p - # 

[0 0 5 0 3 ( h ) (figflJXJI • 7 Fttl&rX 

A) 

( 1 ) teSflXJI W7JXM:, 

017(a) ( b ) immmv&TixM. 0 1 8 < a > 
(b) (c) m-mw.<D&fkm<Dm 

XK.it. i&TJXA h) 5 8*fc«^35X^7 4© 
l^Tftfcffll,** C i *srt 6„ aSM***® 1 ? 
7 KT*4fc«v<4 h©;fJ5fc0tK«. 3911*50. 1mm 
TiMl. OramCDlEgB, >gttft#3 0®7bS3 5Jg©ffi 
H. r<tift«2 0g^Sl 0S©i5HrjMS3nS„ 
«f£5 5g7b54 5K©gGB-Cjf§3£;*ft.5„ *fc. 

ttaifftttoa75S2«©«fflrajesti«. j) 
i*7 4 *7}®isfciSLmisxm-?tittMx®mi*m& 

TfaXTS CHI 2). CtlSOftttttflttDKoaW/h 

[0 05 1 ] (2) F«)KIK 
016 (a) tt. f-K^±©?3«!#«:»Wfcft»rilEil© 
fflfiSB.. ( b ) tffl!fc£g©IEffi0. ( c ) ttiflKXJl 
TWtfrhmc (a) ©£fflffiH (JSffi0) T&S. 01 
6 (a) tCfc^-C. W»t^S7 7ii-^-^7 8*Sffii 

htttt»rl*#*#6 6 4. C*l£Z##|6UtSgi!iT£ 
IBttff 6 2 m^E©f^ h > • V <; > y«Wt 

X7 8±fcZ*:&fiJ«:--*t©lll4#-f F6 3 A, 63 B 

T*rt3ftsWBrajs^8 4#HW6ttri,>.5. mm 

6 4 ©&±©-igf C £ > 8 0 * * h 7 * 4 T h 9) 

w*j«e i mm^-zzzimmfx-ftojittom 

*.6 5rS5£3ft. «JBfI^*JU^6 6tcBai3nri» 
£„ mfl2^»r>g^6 4©f««:S:W/cS:A6 7<t^- 
^ 7 8 KRW 6 ft/cfg» 6 2 ©tH77ffi4 6 

8 s tmns hz>. mrnm 6 2 • ^n© t-x 

h > > ^gtfttXBUlS v u y F ©1 » -r tir * o r 
[0 05 2] (?) HIEXJUi-? h (1^^*-; 

il9 (a)(J, i77-/ ^JJDla^ 9 f {C«»T5» 

?a-7 ? F©ffl«JDIffl©fg7 7-fX*^8 1 

©Effi0. ( b ) tt®J)Sfltt(DllL*mv& 6. 0 1 9 
(b) tC*l»?, ^Jlfctt2 0tt7bM4 0fi©«HT?ai 
SET 4. ?J5feft #2 OSct 94^3 < £t£4 XMFfSwWS 
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<4 5K*jH*S£Watt*H£TT*. TU>fttt3 0 
S7bS4 oa©l5Ht?jl?I3n-5„ T<l»ft»3 0KK: 
jai>©#g£ U>#, W&te©j£T?*JIR3*.4 OttfcjH 
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